The occurrence and consequences of deoxyuridine in DNA.
Deoxyuridine can become resident in the DNA of prokaryotic and eukaryotic cells via two general mechanisms - deamination of cytosine to uracil, and nucleotide pool changes that lead to misincorporation of deoxyuridine in place of thymidine. In this paper we have examined the chemical basis of deamination reactions in DNA and discussed a possible mechanism for an increased rate of deamination by means of cross-strand protonation of cytosine by alkylated guanine. In addition, we have examined the genetic and drug-induced conditions that lead to dUMP misincorporation into DNA in place of thymidine and have presented experimental evidence indicating that the antifolate-induced lesion is a general drug-dose dependent lesion of human blood cells. Finally, the toxic and genetic impact of this lesion has been evaluated within the context of a review of the repair mechanisms elicited by dUMP in DNA.